A fusion method of shelter targets detection is proposed in this paper based on the D-S theory. Firstly, combining the features of position and the strong echo character of shelters on the SAR (Synthetic Aperture Radar) image, the shelter targets can be recognized. Then, using the character of shape, this paper can recognize the shelters targets on the optical image after registration with the SAR image. In the end, this paper uses the D-S theory fusing the detection results of the SAR image and the optical image. The results show that this method can recognize the shelters accurately combining the advantages of the SAR image and the optical image.
Introduction
In recent years, the development of image fusion technology has provided condition for the fusion detection of two sensors. Combining the advantages of the two sensors can recognize the shelters accurately. Due to the shelters are very small in general, it is very difficult to extract the target from the large airport area only relying on the way of data driven. Therefore, it is necessary to summarize a set of effective detection method [1] .Each component in the airport is interrelated and interdependent. In this paper, based on the priori knowledge, the potential position of shelter targets is identified through the end breaking road of shelter targets, which can indicate the position well. Then, the ROI is Determined, this paper makes use of the peak characteristics on SAR images and the shape features on optical images to detect the shelter targets respectively. In the end, it uses the detection results to determine the position of the shelter targets accurately.
A Fusion Method Based on D-S theory
D-S theory was first used in expert system, which is an uncertain reasoning method, using confidence interval instead of a single probability value. D-S theory, which can express uncertain event, adapt to a wider range than the Bayesian theory. D-S theory plays an important role in the field of target recognition, taking into account the views of many experts and information from multiple sensors and other issues [9] . Elements in space Θ and space S linked through multivalued mapping: :
The relationship between S and Θ can be represented by C:
The confidence is also a factor must be consider in D-S theory. Firstly, the basic probability assignment function, expressed by mass, can be defined by:
:
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Where,
Θ represents the sets consisted by the subset of
, when i j ≠ , where i θ and j θ represent different conclusions and A is one of the subset of identification space Θ.
Through the literature [10] can we know the new basic probability distribution function based on information fusion?
Because of the false alarm and omission in the possession of detection, the results may not be accurate. Thus the literature [10] proposed using the discount factor to adjust confidence interval:
Results and Discussion
This paper selects Oberpfaffenhofen area of Germany as the experimental data, the spatial resolution of Single-look SAR is 1m×1m, with 4680×4624 pixels. Due to the subsequent integration requires, the optical image should be cut into pieces with the size of SAR image, which are 4336×4336 pixels. SAR image segmentation. According to the complexity of the image, it is divided into three kinds of targets by the multiphase segmentation. Parameters are as follows: the time step is 0.1s, the weight value needed by multiphase segmentation is 1 Shelter targets detection on SAR image. Firstly, the extracted airport area must be refined with the results shown in Figure 2 Experimental results show that: Combining the features of position and the strong echo character, the shelter targets can be recognized accurately. Among the total 13 real targets, 12 targets were detected accurately, with the detection rate by 92.3% and the false alarm rate by 36.8%. Further removal of false alarms must be done to improve the reliability of detection.
Optical image target detection. Before detection, the optical and SAR image must be registered. The optical image after registration is shown in figure 3 (a) . Then, the ROI on SAR image was mapped onto the optical image. As shown in figure 3 (b) , the shelter targets in the red ROI has been recognized accurately on SAR image. Therefore, only the area with more false alarms should be detected, which was shown in the blue ROI. The segmentation result of the optical image after registration was shown in the figure 3(c) . The result of objection extraction by the method of Fourier descriptor combined with template matching was shown in figure 3(d) . Experimental results show that: through the registration of optical and SAR image, the ROI on SAR image can be mapped onto the optical image to segment the optical image directly, which can eliminate the procession of image thinning and position feature detection. What's more, the area with more false alarms was detected to remove the false alarm effectively and improve the detection efficiency.
4. Fusion detection. According to the above detection method, the optical image detection is based on the results of SAR image detection, and thus the detection results of the optical image detection should be given a higher degree of confidence. However, the detection results on SAR images of the same area are also correct. Therefore, this paper uses the D-S theory fusing the detection results of the SAR image and the optical image. For ( ) m X and ( ) m X ′ does not have to be relational, the detection result of optical image was given 1, and the detection result of SAR image was given 0. The detection result was shown in figure   Fig.4 Integration test results Experimental results show that: combining the advantages of the SAR image and the optical image, this method can recognize the shelters accurately, reduce the false alarm rate and improve the reliability of target detection.
Conclusion
Based on the D-S theory, a fusion method of shelter targets detection is proposed in this paper. SAR image show strong echo characteristics to artificial targets and can expose camouflage. What's more, Optical image has clear boundary. Therefore, this paper uses the D-S theory fusing the strong echo detection results of the SAR image and shape detection results of the optical image. Experimental results show that: this method can recognize the shelters accurately, reduce the false alarm rate and improve the reliability of target detection.
